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$EVWUDFW
7KLV VWXG\ SUHVHQWV WKH YXOQHUDELOLW\PDSSLQJ RI*XDUDQL$TXLIHU 6\VWHP *$6 LQ WKHPXQLFLSDOLW\ RI 5LEHLUmR%RQLWR WKH
FHQWUDOUHJLRQRIWKHVWDWHRI6mR3DXORWKURXJKWKHDSSOLFDWLRQRIPesticide '5$67,&LQGH[DVVLJQHGWRWKHODQGXVHDQGODQG
FRYHU /8/& 7KH SULQFLSDO PDSSHG DFWLYLWLHV FRQILUP WKH DJULFXOWXUDO SRWHQWLDO LQ WKH PXQLFLSDOLW\ MXVWLI\LQJ WKH
LPSOHPHQWDWLRQ RIPesticide '5$67,& LQGH[ %DVHG LQ WKH XVH RI *,6 WKH VHYHQ VSDWLDO SDUDPHWHUV ZHUH FRQVLGHUHG LQ WKH
YXOQHUDELOLW\PDSSLQJ'HSWKWRZDWHUWDEOHQHW5HFKDUJH$TXLIHUPHGLD6RLOPHGLD7RSRJUDSK\,PSDFWRIYDGRVH]RQHDQG
K\GUDXOLF&RQGXFWLYLW\7KHUHVXOWVLQGLFDWHDODUJHSUHVHQFHRIDUHDVZLWKKLJKYXOQHUDELOLW\FRUUHVSRQGLQJWRRIWKHFLW\









2QH RI WKH ELJJHVW UHVHUYRLUV RI IUHVKZDWHU LQ WKHZRUOG WKH*XDUDQL$TXLIHU 6\VWHP *$6  LV KLJKO\
H[SRVHG WR D SRWHQWLDO SROOXWLRQ PDLQO\ GXH WR WKH DGYDQFHV RI DJULFXOWXUDO WHFKQRORJLHV DQG WKH FRQWLQXLQJ
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ZLWK EDVLV LQ WKH XVH RI*,6 )ULWFK HW DO  (VWHOOHU4XHQWLQ DQG'tD]'HOJDGR .DOLUDM HW DO 
%DVHGRQ WKHSUHVHQWHGSUHPLVHV WKLV VWXG\ DVVRFLDWHV IRUPVRI ODQGXVH DQG ODQG FRYHU /8/& WR WKH LQWULQVLF
YXOQHUDELOLW\PDSVRI*$6LQWKHUHJLRQRI5LEHLUmR%RQLWRXVLQJWKHLPDJHVDQGSURGXFWVRIWKHUHPRWHVHQVLQJLQ








2.1 Land use and land cover (LULC) 
7KHPDSSLQJRI/8/&WKURXJKWKHGLJLWDOLPDJHSURFHVVLQJ',3LQD/DQGVDW70VFHQHRIWKHVWXG\DUHDZDVVWDUWHG
WKHUHPRWHVHQVLQJWHFKQLTXHVDSSOLFDWLRQE\PHDQVWKHXVHRIHQKDQFHPHQWFRQWUDVWILOWHUVHJPHQWDWLRQDQGFODVVLILFDWLRQ
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
)LJ/8/&PDSRQWKHPXQLFLSDOLW\RI5LEHLUmR%RQLWR±63
2.1 DRASTIC Index 
7KH'5$67,&LVRQHRI WKHPRVWUHOLDEOHPRGHOVRIDTXLIHUYXOQHUDELOLW\DVVHVVPHQWGHYHORSHGE\WKH8QLWHG
6WDWHV (QYLURQPHQWDO 3URWHFWLRQ $JHQF\ 86(3$  IRU GHPDUFDWLQJ WKH YXOQHUDEOH DUHDV E\ RYHUOD\LQJ
GLIIHUHQWW\SHVRIVHPLTXDQWLWDWLYHJHRVSDWLDOOD\HUV)RUHDFK'5$67,&SDUDPHWHU$OOHUHWDOHVWDEOLVKHG
DUHODWLYHZHLJKWWKDWUDQJHEHWZHHQDQGEHLQJLQIHUUHGDUDWHEHWZHHQDQGIRUDQ\LQVHUWHGYDULDEOHRQWKH
SDUDPHWHU %DVHG RQ WKHPXOWLSOLFDWLRQ EHWZHHQ SDUDPHWHUZHLJKW FRQVWDQWV DQG LQGLYLGXDO FKDUJHV YDULDEOH RI
HDFKSDUDPHWHULW¶VREWDLQHGWKH'5$67,&,QGH[(T

'5$67,&,QGH[ ='U'Z5U5Z$U$Z6U6Z7U7Z,U,Z&U&Z    






3DUDPHWHUV 6RXUFHV 'DWD)RUPDW 6FDOH <HDU
'HSKWR:DWHU 4XHOX]DQG6WXUDUR 0DS  
5HFKDUJH 5DEHORHWDO 0DS  
$TXLIHU0HGLD ,37 0DS  
6RLO0HGLD ,37 0DS  
7RSRJUDSK\ 6570 6DWHOOLWHLPDJH  
,PSDFWRIWKH9DGRVH=RQH ,37 0DS  
&RQGXFWLYLW\+\GUDXOLF 4XHOX]H6WXUDUR 0DS  

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%DVHGRQ WKHDOJHEUDLFRSHUDWLRQVRIPDSVEHJDQ WKH*,6GDWD LQWHJUDWLRQDQG WKHDSSOLFDWLRQRI0XOWLFULWHULD
$QDO\VLV WHFKQLTXH ZLWK YLHZV WR GDWD VWDQGDUGL]DWLRQ LQ WKHPDWLF FODVVHV 7KLV VWHS UHIHUV WR WKH LQIHUHQFH RI






























































$FFRUGLQJ WR '5$67,& Pesticide ,QGH[ WKH YXOQHUDELOLW\ OLPLW YDOXHV  DQG  UHSUHVHQWV ORZ DQG KLJK
YXOQHUDELOLW\ LQGH[ UHVSHFWLYHO\ 7DEOH7KHVWXG\DUHD VKRZHGYXOQHUDELOLW\ LQGH[FRPSUHKHQGHGEHWZHHQ
DQGVXEGLYLGHGRQWKHIROORZLQJFODVVHVORZPRGHUDWH±DQGKLJKYXOQHUDELOLW\±
7KH PDSSLQJ RI '5$67,& Pesticide LQGH[ LQGLFDWH WR WKH SUHGRPLQDQFH RI KLJK YXOQHUDELOLW\ LQGH[ DUHDV
FRUUHVSRQGLQJWRNPðRURIWKHWRWDOPXQLFLSDOLW\DUHVLWXDWHGPRVWO\LQRXWFURSDUHDVRI*$6ZKLFK
H[KLELWPRGHUDWHK\GUDXOLFFRQGXFWLYLW\±PGODUJHUUDWHVRIUHFKDUJHPP\HDUVXUIDFHVZLWKORZ
SHUFHQWDJH RI VORSHV  ±  WKH VRLOV DUH FKDUDFWHUL]HG DV TXDUW] VDQGV DQG /DWRVROV ZKHUH WKH vadose zone 
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7KH ORZ YXOQHUDELOLW\  NPð DQG  LW FRQFHQWUDWHG LQ FRQWDLQPHQW UHJLRQV RI*$6 E\ WKH VXFFHVVLYH





3DUDPHWHUV :HLJKW 5HDO :HLJKWHG2YHUOD\ 1RIFODVVHV RIWKHYDULDEOHV 9DULDEOHV0HGLD 5HVXOWV
'       
5       
$       
6       
7       
,       
&       
7RWDO 

7KH FRQMRLQW DQDO\VLV RI *$6 YXOQHUDELOLW\ ZLWK WKH /8/& LQGLFDWHG WKDW WKH DJULFXOWXUDO DUHDV RI WHPSRUDU\
RXWFURSZKHQFRPELQHGFRUUHVSRQGWRRI WKHPXQLFLSDOLW\DUHDZLWKWKHKLJKHVWYXOQHUDELOLW\ LQGLFHVDV
FDQ EH REVHUYHG ZLWK WKH VXJDU FDQH FXOWXUHV  DQG FLWULF  EHLQJ WKHVH WKH PDLQO\ GLIIXVH
FRQWDPLQDWLRQVRXUFHVGXHWRWKHLQDGHTXDWHSUDFWLFHVRIWKHVRLOKDQGOLQJDQGKLJKUDWHVRIQLWUDWHVE\WKHXVHRI
WKHVHFXOWXUHV)RVWHUDQG+LUDWD
7KH FRQMRLQW DQDO\VLV RI *$6 YXOQHUDELOLW\ ZLWK WKH /8/& LQGLFDWHG WKDW WKH DJULFXOWXUDO DUHDV RI WHPSRUDU\
RXWFURSZKHQFRPELQHGFRUUHVSRQGWRRI WKHPXQLFLSDOLW\DUHDZLWKWKHKLJKHVWYXOQHUDELOLW\ LQGLFHVDV
FDQ EH REVHUYHG ZLWK WKH VXJDU FDQH FXOWXUHV  DQG FLWULF  EHLQJ WKHVH WKH PDLQO\ GLIIXVH
FRQWDPLQDWLRQVRXUFHVGXHWRWKHLQDGHTXDWHSUDFWLFHVRIWKHVRLOKDQGOLQJDQGKLJKUDWHVRIQLWUDWHVE\WKHXVHRI
WKHVHFXOWXUHV)RVWHUDQG+LUDWD
7KH $JULFXOWXUDO $UHDV RI 1RW ,GHQWLILHG 8VH FRPSULVH DEVHQW DUHDV RI YHJHWDO FRYHU LQ SUHSDULQJ IRU QHZ
SODQWDWLRQ RU H[SRVLWLRQ RI WKH VRLO DUH IRXQG DPSO\ VLWXDWHG RQ ILHOGV ZLWK KLJK YXOQHUDELOLW\ ,QGH[ 
UHVXOWLQJRQWKHULVLQJRISRWHQWLDOSROOXWLRQVE\SURPRWLQJWKHLQFLGHQFHRIHURVLYHSURFHVVDQGGLUHFWO\H[SRVLWLRQ
RI WKH DTXLIHU WR WKH FRQWDPLQDWRUV 7KH UHPDLQLQJ RI QDWXUDO YHJHWDWLRQ DQG ULSDULDQ IRUHVW DQG WKH ORZ JURXQG
YHJHWDWLRQ DUH GHQVLW\ ORFDWHG LQ KLJK YXOQHUDELOLW\ DUHDV  DQG  ERWK ZLWK SRWHQWLDO SROOXWLRQ




FRPPRQO\ SROOXWHG E\ SHVWLFLGHV ZLWK KXJH QLWUDWH FRQFHQWUDWLRQ DJJUDYDWLQJ WKH ORFDO YXOQHUDELOLW\ 7KH VPDOO
ZDWHUUHVHUYRLUVDQGXUEDQDUHDVUHIHUHQWWR5LEHLUmR%RQLWRPXQLFLSDOLW\DQGWKH*XDUDSLUDQJDGLVWULFWDUHZLGHO\
VLWXDWHG LQ KLJK  DUHDV RI YXOQHUDELOLW\ ZKHUH WKH FDWFKPHQW DQG LQDGHTXDWH SURYLVLRQ RI VROLG DQG OLTXLG
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